This paper will examine the volatility of markets returns, dynamic conditional covariance and dynamic conditional correlation between the equity markets of developed countries (US and UK) and the equity markets of developing countries (Kuwait and United Arab Emirates). A multivariate generalized autoregressive conditional heteroskedasticity (MGARCH) model will be used; Diagonal VEC (DVEC) -MGARCH <Diagonal VEC model originally by, Bollerslev, Engle, and Wooldridge (1988)> to identify the source and magnitude of volatility. The results will show the relation between the global mature market of USA and the UK on the emerging markets of Kuwait (K) and UAE.
Introduction
Stock market volatility has grown rapidly with the general observation that stock markets around the world are becoming strongly interrelated and more interdependent. The interest in stock market volatility has extended beyond developed markets to emerging markets because the emerging markets are now considered an investment alternative to developed markets as reflected by the increasing share of the world's capital markets invested in emerging markets (see Hartmann and Khambata (1993) ).
In addition the emerging markets exhibit greater volatility than developed capital markets. Emerging capital markets also have differing characteristics such as higher average returns, lower correlations than developed markets, and more predictable returns, Bekaert, G. & Harvey, C. (1997) .
Each of these characteristics has made the volatility of emerging markets an interesting topic.
Like their Asian counterparts, the six countries in Arabian Gulf Cooperation council (AGCC) have become the latest "emerging markets" in the Middle East. The decision by the AGCC leaders of states to reach a common currency in 2010 has widened the target of integration of AGCC countries. In a short span of five years, the market capitalization of AGCC countries have grown from US$112 billion at the end of 2000 to approximately US$1,061 billion at the end of October 2005. in accordance with the latest figures, the combined stock markets of the AGCC region is larger than the Hong Kong stock exchange and nearly 1/3 the size of the London stock exchange HSBC on 2005 , Rao, A. (2008 .
Ewing, Malik and Ozfidan, (2002) , examined the volatility spillovers between the oil and natural gas markets using daily returns data. They found indications of volatility persistence in both markets. They showed that volatility in natural gas returns is more persistent than volatility in oil returns. They also found that current oil volatility depends on past volatility and not so much on specific events or economic news. In contrast, natural gas return volatility reacts more to unanticipated events (e.g. supply interruptions, changes in reserves and stocks, etc.) regardless of which market they originated in.
Assaf, (2003) examined the dynamic interactions among stock market returns of six (GCC) countries (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and United Arab Emirates). His empirical findings suggest that there is substantial evidence of interdependence effects among GCC stock markets. He found that the Saudi Arabia market was slow in responding to shocks initiated in other markets and that markets are not completely efficient in responding to regional news, providing an opportunity for portfolio diversification at the regional level.
Oil price shocks can affect corporate cash flow since oil is an input in production and because oil price changes can influence the demand for output at industry and national levels. Figure 1 shows how are the stock markets in the GCC countries and oil prices are interrelated. It is noticeable from figure 1 that there is a positive relation between stock markets in the GCC countries and international oil prices. Malik and Hammodeh, S. (2005) , examined the spill over effects of volatility in oil prices on equity markets for the US, Saudi Arabia, Kuwait and Bahrain by applying MGARCH models. The findings confirm that in all cases the three Gulf equity markets were affected by the volatility experienced in oil markets. This study also found significant volatility spill over's from the US equity markets to the three Gulf equity markets.
Abu Zarour, B. (2006) , applied the Vector Auto-regression model to investigate the relation between oil prices and five stock markets in Gulf Countries during the period between 2001 and 2005. This study found that the response of these markets to shocks in oil prices has increased and became faster during the rise in oil prices, while both the Saudi and Omani markets only have the power to predict oil prices. Maghyereh, A. & AL-Kandari, A. (2007) , found that oil price influences the stock price indices in GCC countries in a nonlinear fashion and they supported the statistical analysis of a nonlinear modeling relationship between oil and the economy, which is consistent with some authors, such as Mork et al. (1994), and Hamilton (2000) .
Insert figure 1 about here
In case of the effect of oil price shocks on stock market returns for the advanced countries, Jones and Kaul (1996) , Sadorsky (1999) and Ciner (2001) report a significant negative relationship, while Chen et al. (1986) and Huang et al. (1996) do not. A negative association between oil price shocks and stock market returns has been reported in several recent papers. Nandha and Faff (2008) find oil prices rises have a detrimental effect on stock returns in all sectors except mining and oil and gas industries. O'Neil et al. (2008) found that oil price increases lead to reduced stock returns in the United States, United Kingdom and France, and Park and Ratti (2008) report that oil price shocks have a statistically significant negative impact on real stock returns in the U.S. and 12 European oil importing countries. Again, Miller, I. & Ratti, R. (2009) , analyzed the long-run relationship between the world price of crude oil and international stock markets for six OECD countries over the period from January 1971 to March 2008. They found a negative relationship signifying that as stock market prices increase oil price decreases and vice a versa, over the long run.
Haque, Hassan, Maroney & Sackley, (2004) , studied volatility, time varying risk premiums and persistence of shocks to volatility in ten Middle Eastern and African emerging stock markets. Their findings indicate that in eight out of the ten markets there was evidence of volatility clustering and the presence of a nonlinear relationship between oil and the economy. In contrast the work by Ewing, Malik and Ozfidan (2002) and Maghyereh and AL-Kandari (2007) , found the relationship between oil and stock priced in GCC countries was represented by a linear relationship.
In a study by Bley, J. & Chen, K. (2006) , a low correlation was found between GCC market returns and US markets which reveals diversification opportunities for international investors. Co-integration revealed an increase in the number of co-integrating vectors across. This is likely to be the indication of ongoing attempts to coordinate market economies in preparation for an economic union and eventually the introduction of a single currency. The Kuwait market exerts strong volatility spillover in the other two markets.
The Saudi market exercises strong spillovers effect on the Kuwait market with no effect on the Bahrain market.
The Bahrain market has a positive effect on the Kuwait market but not on the Saudi market.
Volatility in each of these markets can be explained by global effect rather than regional effect only. Rao, A. (2008) , concluded that, emerging markets in AGCC gain more of their volatility persistence from the domestic market. So that, international investors could increased diversification in the AGCC markets and utilize opportunities for high returns due to higher risk-return trade off.
The GCC countries include Saudi Arabia, United Arab Emirates, Bahrain, Kuwait, Oman, and Qatar. Moreover, these countries have rapidly growing stock markets and some markets have experienced (2009), estimated own market volatility, shocks and persistence volatility and volatility spillovers in three equity sectors of four Gulf Cooperation Council (GCC). The conclusion suggested that past own volatility and not past shocks is the stronger force in determining future volatility for the GCC stock markets. Sample mean, medians, maximums, minimums, standard deviations, skewness, kurtosis, the Jarque-Bera statistics and P-value are reported for the daily returns. The mean return for all the markets was negative during the financial crises with higher negative returns for the UAE market (-0.120336) and a slightly lower negative value for the USA (-0.012191). Daily returns show lower negative returns for developed markets than for the emerging markets of Kuwait and UAE.
The Methodology and Model

Data
The daily data employed in this study is drawn from the weighted equity market indices of four major markets: namely the United States of America (USA), United Kingdom (UK), United Arab Emirates (UAE) and Kuwait (K). Daily data (MSCI
As illustrated in Table 1 the volatility (measured by standard deviation) for the UAE market is higher than the other three markets. The volatility across the other three markets varies between 1.599539 for Kuwait to 1.837527 for UK.
The distributional properties of the return series appear to be non-normal, since all the markets have negative skewness. The kurtosis in all markets, both developed and emerging, exceeds three, indicating a leptokurtic distribution.
The final statistics in Table 1 is the calculated Jarque-Bera statistics and corresponding value p used to test the null hypotheses that the daily distributions of returns are normally distributed. With all value p equal to zero at the six decimal places, we reject the null hypothesis that returns for developed and emerging markets are well approximated by normal distribution.
Insert Table 1 about here
DVEC-MGARCH Model:
Below we apply the DVEC-MGARCH mode, where the following conditional expected return equation accommodates each market's own returns and the returns of other markets are lagged one period: A numerical procedure, e.g. BHHH algorithm, is often used to maximize the log-likelihood function. The maximum-likelihood estimate is then applied to obtain the estimate of unknown parameters. In this study, I choose the first derivative method of Marquardt as the optimization algorithm.
The Marquardt algorithm is the modification of BHHH. The starting values of the parameters in the mean equations and constants in the conditional varience-covarience equations are obtained from their corresponding univariate GARCH models by a two-step estimation approach.
Results
We observed that the daily market returns (Figure 3) gives an indication of volatility clustering and Leverage effects. Volatility clustering is a common appearance in financial markets. Large return ( sign) are expected to follow large returns, and small returns ( sign) to follow small returns. While leverage effects are the case in which asset returns are often observed to be negatively correlated with changes in volatility. Since bad news has a degree of expectations about future volatility that is not replicated for good news counterparts effect which was obvious on the return at the regional markets during the financial crises in the USA markets. Khedhiri, S., & Muhammad, N. (2008) As in table 2 we found that the correlation coefficients (1 st measure of correlation) between the market returns of the USA and UAE (0.269771) is higher than the correlation between the USA and Kuwait (0.115526), while the correlation between USA and UK is the highest (0.351755).
Also it is noticeable that the correlation between the market returns of the UK and the UAE (0.230727) is higher than the correlation between the market returns of the UK and Kuwait (0.118499) respectively.
It is obvious that the Kuwait markets are highly correlated with the UAE markets with correlations of 0.375898 magnitudes. This indicates that GCC Countries have higher correlation in the regional aspect than the global one.
In spite of the previous debate we noticed the persistence of the leverage effect, according to the result achieved as in Figure A .1-appendix of conditional correlation, the relation between the regional markets of (Kuwait & UAE) and the Global markets of (USA & UK) is increased during the financial crises. The estimated DVEC model for the variance and covariance equations has the form: Figure 3 simulates the previous equations (5.1-10) as variance and covariance for the four markets.
It is obvious from the behaviour of conditional covariences (Figure 4 ) that the correlation between the log returns for UAE and between Kuwait, USA, UK are not constant over the study period. These mean that all the estimated figures of covariences (Figure 4) and variances ( Figure A.2-appendix) have significant autocorrelation.
Further more, it has been observed in the multivariate DVEC model estimation that the volatility for the four markets is changing over time (see Figure A.2-appendix) . It is noticeable also that the volatility for the emerging markets of Kuwait and UAE are more volatile than the advanced markets of USA and UK over the study period which matches with previous research findings, Bekaert, G. & Harvey, C. (1997 ) & Rao, A. (2008 .
Summary and Conclusions
Volatility plays an essential role in controlling and forecasting risks in various financial operations. In the case of univariate return series, volatility is mainly represented in terms of conditional variances or conditional standard deviations. Many statistical models have been used for estimating univariate conditional variance processes. The univariate volatility models have a limitation -they estimate the conditional variance of each series independently of all other series. This is a limitation for two reasons. First, there may be "volatility spillovers" between markets so the univariate model might be misspecified. Second, the covariances between series are of interest, as well as the variances of the individual series themselves, as is often the case in finance, Minovi , J. (2009) .
An important finding is that conditional co-variances show significant changes over time for all markets. Thus, we conclude that these models overcome the usual concept of the time invariant correlation coefficient. It is also noticeable that the volatility for the emerging markets of Kuwait and UAE are more volatile than the advanced markets of USA and UK over the study period.
The overall result showed that the model perform well statistically.The main findings is that the market daily returns have the indication of volatility clustering and Leverage effects since the relation between the regional markets of (Kuwait & UAE) and the Global markets of (USA & UK) is increased during the financial crises. Also it is noticeable that UAE market is relatively highly correlated with the advanced markets return of UK and USA comparing to Kuwait market which is highly bidirectional correlated to the regional markets in the Gulf area. This indicates that GCC Countries have higher correlation in the regional area than the global one.
Finally we can say that, the emerging markets in the GCC countries are subject to conditions within the Arabian Gulf region, which increases potential benefits for international diversification. Thus, international investors could search for increased diversification amongst the AGCC markets and utilize opportunities for higher returns due to higher risk-return trade off. The caveat when investing in segmented and illiquid markets such as the GCC countries is that one has to bear in mind that both of these limitations can provide significant obstacles to investing in any market not just emerging markets. 
